This paper reports the TR spectral studies on perfluorinated organic systems with the objective to understand the influence of perfluorination on the excited states. We have recorded the TR spectra and Raman excitation profiles of the triplet excited states of decafluorobenzophenone and fluoranil. It is found that the influence of perfluorination is more pronounced in the triplet excited state than the ground state and thus leads to enhanced reactivity for perfluorinated compounds through larger structural distortions.
INTRODUCTION
Perfluoro compounds have attracted attention due to their unique structure and reactivity, induced by perfluoro effect [1] . In particular, it is well known that the reactivity of photoexcited states of perfluoro systems are orders of magnitude faster than their counterparts, viz., other halogenated and non-halogenated systems. For example, decafluorobenzophenone (DFBP) is 35 times more reactive towards *Corresponding author. Tel."-91-80-3092595" Fax:-91-80-3316552; e-mail: suma@-hamsadvani.serc.iisc.ernet.in hydrogen abstraction from its triplet excited state than benzophenone (BP) [2] . This is, in spite of the fact that their properties, such as, electronic configuration, energy, quantum yield, etc., are very similar in the triplet excited state. The triplet excited states of both BP and DFBP are of n-7r* in nature, and the quantum yield is reported to be close to unity. Further, from a structural point of view, fluorine, by means of its inductive effect and r-donation, leads to strengthening of both the cr and r bonds. Interestingly, r-donation is considerably weaker than normally observed for other halogen systems such as chlorinated and brominated analogs. This paper addresses the influence of perfluoro effect on the structure and reactivity of excited triplet state, using time resolved resonance Raman (TR3) spectroscopy. Two examples are presented, viz. DFBP and tetrafluoro-l,4-benzoquinone (fluoranil, FA).
EXPERIMENTAL
The detailed experimental setup and the procedures used for TR Spectroscopy have been described previously [3] . Briefly, laser pulses of wavelength 355nm and a range of wavelengths between 450 to 550 nm were used as the pump and probe excitations. The laser pulses were of about 8-t0 ns in temporal width and the energies of about 2.5 mJ for both pump and probe laser pulses. For Raman Excitation Profile (REP), measurements were carried out with the probe wavelengths at every 10nm intervals. The recorded Raman spectra were calibrated using known solvent bands as reference and the spectral resolution is estimated as 5 cm-1. Depolarization ratios of the Raman bands have been measured by using a polarizer in combination with a scrambler. The solutions were circulated at a rate of 10 ml per minute such that each sample volume received only one laser shot, to avoid photo damage during exposure.
RESULTS AND DISCUSSION

Decafluorobenzophenone
It is known from flash photolysis studies that DFBP has absorption maximum at 490 nm and it exists in the ns-l.ts time scales. Therefore, correspond to C--O and C--C stretching modes, whereas in the triplet excited state we observe only one band in the 1600-1700 cm -1 region. By analogy with the assignment of the 3Bp spectra, the bands observed at 1614 and 1246cm -for 3DFBP are assigned to the C--C and C--O stretching respectively. Further, evidence for the C--O assignment has also been obtained by low temperature absorption studies. It is known that vibrational progressions observed in the low temperature absorption spectrum corresponds to the vibrational modes with the largest Franck-Condon activity in the excited state. The resonant excited state in our case is the triplet excited state (T1) where the n-Tr* transition is localized on the C--O moiety. Therefore we have recorded the low temperature (120 K) absorption spectrum of the So-T1 transition [3] . The structure of BP is reported to be more planar in the triplet excited state than in the ground state. The difference between the experimentally observed C--O and C--C stretching frequencies of 3Bp and 3DFBP suggests that 3DFBP is more non-planar than 3Bp.
That is, the observed decrease for CC stretching frequency is found to be only 36 cm -for 3DFBP on going from the ground to the triplet excited state, whereas for BP the decrease is 60 cm-1. This means that the extent of conjugation of the phenyl ring to carbonyl group is reduced in the excited state of DFBP in relation to BP. Thus one can conclude that the benzene rings are more twisted with respect to the C--CO--C plane in the triplet excited state of DFBP than BP. This is also supported by the observation of the CO frequency of DFBP (1246cm-) and BP (1222cm-1). Based on these, the observation of higher frequency for DFBP compared BP, can be attributed to the presence of a twisted structure in DFBP. Further, the perfluorination will influence the carbonyl group and phenyl rings differently. The phenyl rings are affected both by inductive effect and the 7r-donation, whereas, the carbonyl group is more likely to be influenced by inductive effect (since twisted rings would not facilitate r-donation to the carbonyl). Therefore, we attribute the observed increase in reactivity for excited triplet state of DFBP to the highly polarized nature of the carbonyl group [3] [4, 5] . The assignments are further supported by the calculated vibrational frequencies using ab initio Hartree-Fock quantum mechanical methods with the standard 6-31 G* basis set [6] .
Thus the observation of higher frequencies for the C--O and C--C (1700-1647 53), indicate that the structural distortion in 3FA is less than that observed for 3BQ. The fact that there is a uniform reduction in the shifts of about 50% (BQ to FA) for both the C--O and C--C frequencies suggests that the perfluoro effect influence is beyond the first carbon to which fluorine is attached, that is extending to the carbonyl groups.
In summary, the effect of perfluorination on DFBP and FA has been studied using TR 3 spectroscopy. The 3DFBP is found to be greatly distorted compared to BP. In the case of 3FA, the structure seems to be largely different from that of non-fluorinated counter parts i.e., BQ. The detailed analyses of the TR 3 spectra of various photochemical intermediates of DFBP [3] and FA [6] will be reported elsewhere.
